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Machines and Events --- Truncated View of 1960-

1996

1960-1970 ADA   VEP1

ee VEP2

AGS-BNL

PS-CERN

Start of collider rings

Strong Focusing

1971-1975 CEA    ADONE

SPEAR  DORIS

MR-FNAL

ISR CERN

First evidence stochastic

Cooling at ISR

Neutral currents

J/Psi

1976-1980 VEP4    CESR

PETRA

SPS-CERN

ICE CERN

Electron cooling

Stochastic cooling

Charm, tau, gluon

Upsilon

1981-1985 PEP TEVATRON

PBAR-P CERN

PBARP CERN

CDF  Start

b

1986-1990 BEPC  Tristan

LEP SLC

PBAR-P 

TEVATRON

FIRST COLL. CDF Bs mixing UA1

1991-1996 D0 DET TEV t quark, b-physics

starts at CDF/DO
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1974           J

SLAC          AGS

U  FNAL 1977

Bare Charm  SPEAR 1976 

1865 MeV

1
4

2

3

CLEO  1980

U 1, 2, 3, 4



The U. S. Laboratories 1970-1995
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1. Exciting period:  tau, QUARKS, charm, beauty, gluon, neutral currents, W, Z.

Stochastic cooling

Electron cooling

Electron colliders

2.  NbTi superconductor raises possibility of dipoles with B> 2T.  

ESCAR test ring at LBNL

ISABELLE at BNL

ENERGY DOUBLER / SAVER at FNAL 

3.  SCRF being developed at Carnell and many other places.

Foundations of the Standard Model being established



THE AGREEMENT
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May 1978  Summit meeting.  Prime Minister Fukuda and Pres. J. Carter.

May 2, 1979  the “Agreement” was signed by Schlesinger, Sec. Energy and 

Sonoda, Minister of Foreign Affairs.  Covered a long list of items.  HEP not 

explicitly mentioned!

But the HEP community had been very busy!  Even in late 1978 a plan was being 

discussed for cooperation between US and Japan HEP communities.

May 28, 1979 Meeting in DC to discuss the 1979 effort and layout the 1980 plan.

U.S. JAPAN

Birge Sandweiss Nishikawa

Lederman Hildebrand Fujii

Ozaki Leiss Kitgaki

Pief Wallenmeyer Ueki

Rau Metzler Nagasue



TEVATRON AUTHORIZED JULY 1979
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1979:  Sho Ohnuma and R. Yamada indicated that K. Kondo and several other 

Japanese we in the U. S. looking for ways to collaborate in HEP.  I met them at a 

Conference at BNL and told them about our plans for a colliding beams experiment at 

FNAL.  They came to visit and met with Lederman.  The collaboration with CDF was 

finalized at the end of the year!

1980:  Italians joined CDF

1981:  Conceptual Design Document 

1982,  July 1.  CDF Construction Begins!

Start construction of pbar source.

1983,  July 3.  First Beam in Tevatron!

1985,  Oct. 13.  First Collisions at CDF
Fermi News:  Dec 1979
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Some Pictures

1976 model magnet       1983  Real

July 3 1983

It Works!1976:   Director winding model magnet
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1981 1982

1982 1982

Sequence of pictures showing 

progress in the construction of 

the collider.

1. Before construction.

2. Collision Hall CDF.

3. Central hadron Cal Shell.

4.  Wedge, CEM,CHA cal.
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CDF Central Tracker

The heart of precision spectroscopy at CDF

The solenoid was constructed in Hitachi under supervision of Shigeki Mori/Tsukuba 

University.  The design was unique:

1. Constructed in 1983 it was the largest solenoid built—3.0 m x 5.0 m long, 1.5 T.  It 

stores about 30 MJ.

2. Indirectly cooled outer shell of aluminum

3. New conductor developed.  3mm x 20mm Al co-extruded around NbTi SC.

• Thin in Xo leads to better particle identification.

• This was only one example where a new technology was brought into CDF by 

a Collaborator  resulting in a major upgrade to the properties of the detector.

NbTi Superconductor

Pure Aluminum
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CDF Solenoid Hitachi 1983
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Arrived in 1984!

Yoke and 

coil 

1984

Coil installed 1984



10/19/2010 Alvin Tollestrup, Hawaii, Japan-US Accord 12

First Collisions:  October 13, 1985

“First Collisions”  ~20 events!

1987:  29 nb-1 .  First physics!

88-89:  4 pb-1.  W & Z mass, sin2qw

Evidence for top,  Start on B physics
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CDF Central Tracker

1985                             1987

1985
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1988-89 Run:  Fully functional detector.

4 pb-1

W & Z mass, sin2qw

Limits for top mass

Start on B physics

QCD physics

Defined path for upgrade

Detector complete as described in 

1981 Design Report. 

MZ =90.9 +/-0.3

We discovered the 

accuracy of the CTC
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PRL 73 225(1994)：
“Evidence for Top Quark
Production in pp 
Collision 
at sqrt(s)=1.8 TeV” 

M=174.0+/-10+13-12
GeV/c2

CDF Data
Background

Background+Signal

Top Evidence     1994
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Some Comments

1. This has been a very successful collaboration for 30 years.  CDF 

and   D0 have defined the tools used at hadron colliders:  Multi 

level trigger systems, precision tracking, and silicon vertex 

detectors.

2. The detector has benefited from:

1. New technology for SC solenoids.

2. Scintillator that had 2 x the light output.

3. Resistive plastic developed industrially specifically for us.

4. Special photo tubes.

3. Impact on many parts of the detector:

1. Central EM calorimeter

2. Plug EM calorimeter

3. TOF counters

4. Solenoid

4.     The has also been valuable contributions during data analysis.  Prof. Kondo     

developed the DLM method for fitting data using weighting from the matrix 

element to help select events.  A post doc from D0 received a prize for exploiting 

this technique!
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Japanese Rice Pounding Party
New Years 1993? 

The most valuable product is 60 Japanese who received their PhD so far.

16 hold professorial appoints at universities.
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<=1              Run 2         Total


